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showed signiﬁcantly higher levels of ARGS-aggrecan as compared
to reference. A decrease in the fold change of ARGS-aggrecan
compared to reference was observed over time in both ACL (14,
4.5, and 3-fold increases for 0-12 wks, 12-52 wks, and >1 year
after injury, respectively) and meniscus injury (8, 2, and 1.5-fold
increases for 0-12 wks, 12-52 wks, and >1 year after injury, re-
spectively). OA patients showed a 3.5-fold increase as compared
to reference. In the rat-meniscal tear model, there was a signiﬁcant
increase in ARGS-aggrecan in surgery knees (4-fold) at 4 days
and 1 wk post surgery as compared to no surgery contralateral
knees. This increase decreased to 2-fold after 1 wk, and the
increase was maintained for several weeks later with a smaller
absolute difference from control.
Conclusions: Lohmander et al. have shown that acute injury
to the cruciate ligament/meniscus results in profound and long-
lasting changes to cartilage regulatory mechanisms leading toward
progressive OA disease. Our current results from assay of ARGS-
aggrecan in SF of humans indicate that aggrecanase activity is
increased signiﬁcantly in the period immediately after injury, re-
moving aggrecan from cartilage matrix. Although ARGS-aggrecan
fragment levels in SF decline over time, they remain elevated
for years, similar to observed levels in OA patients. Results from
human patients were conﬁrmed by ARGS-aggrecan results from
the rat model. We have observed histological efﬁcacy in terms of
disease protection as well as reduction of ARGS-aggrecan release
with speciﬁc aggrecanase inhibitors in this rat model. These results
open up the possibility for pharmacologic intervention of aggre-
canase activity immediately after joint surgery to stop/slow down
not only immediate cartilage degradation but also development of
cartilage destruction in later years following joint injury.
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Purpose: Study of Cartilage Oligomeric Matrix Protein (COMP)
as marker of post-traumatic osteoarthritis (OA) in the rabbit model
of anterior cruciate ligament transection (ACLT).
Methods: Transection of the anterior cruciate ligament was per-
formed in adult male New Zealand white rabbits (n= 32). An open
arthrotomy surgery of only the right knees was used. Left knees
remained untreated and served as intraindividual control knees. At
time 0 before surgery and at 2, 4, 8 and 12 weeks before sacriﬁce,
synovial ﬂuid was aspirated from both, right and left knee joints.
Use of all animals had been permitted by both, the University’s
ethics committee and the government ethics committee.
Macroscopic grading was performed of all right and left knee joints.
9 areas per each medial and lateral tibia, respectively medial and
lateral femur and the patella were evaluated. Histologic grading
was performed with a grading system accounting for proteoglycan
content, matrix structure, cellularity, and osteophyte formation.
COMP levels were measured in synovial ﬂuid lavages with im-
munoassay. The distribution of synovial ﬂuid levels of COMP was
statistically analysed (Kolmogorov-Smirnov-test). Differences be-
tween left and right knees were then statistically analysed by
student’s t-test.
Results: Surgery was well tolerated and all rabbits had a normal
postoperative healing course after ACLT. At 2 weeks after surgery,
macroscopically visible lesions were only detected at the medial
femoral site (p< 0.05). Rabbits with longer times after surgery,
showed a more or less steadily increasing lesion size. Also, lesions
became present at more joint sites. Medial and lateral tibiae as
well as both femoral condyles had statistically signiﬁcant lesions
at 12 weeks after surgery. The histologic appearance was of an
early OA type and was particularly obvious, when compared with
the unoperated contralateral side. Histologic scoring underlined
the obervations.
COMP levels in the synovial ﬂuid lavages of the operated knee
joints were increased at all timepoints (p< 0.05) when compared
to the non-operated contralateral knees. The highest levels were
measured from 2 to 8 weeks with some decrease at 12 weeks.
Conclusions: To our knowledge, this is the ﬁrst report of COMP
studied in synovial ﬂuid samples of the rabbit model of ACLT.
The marker has frequently been reported as potential marker of
osteoarthritic metabolic processes of the cartilage in idiopathic
and post-traumatic OA. The deﬁnitive function of COMP in the
overall osteoarthritic process still deserves better characteriza-
tion. At present, it appears logical, that COMP is released from
the cartilaginous tissues, but likely also from ligamentous and/or
osseous structures of the knee. COMP has been accepted as
biomarker of OA, but the exact behaviour in the speciﬁc disease
states deserves further characterization.
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Purpose: There is currently a lack of epidemiologic data on
post-traumatic osteoarthritis (POA) as a separate entity from gen-
eralized osteoarthritis. The aim of this study was to determine the
prevalence and incidence of POA in the population of the province
of Quebec, Canada.
Methods: This was a longitudinal population-based observational
study. Quebec residents whom sustained a ﬁrst traumatic frac-
ture or dislocation of the hip, knee or ankle from 1998 to 2002
were identiﬁed from the Quebec Trauma Registry. Individuals with
sustained pathologic fracture or musculoskeletal disease were ex-
cluded. All individuals included in the cohort were followed from
the occurrence of their joint injury through December 31th, 2003
by reviewing their medical services data issued by the Régie de
l’Assurance Maladie du Québec. Events of POA were deﬁned as
the ﬁrst occurrence of a diagnostic of osteoarthritis identiﬁed by
the osteoarthritis ICD-9-CM codes.
Results: A total of 10 407 individuals were included in the study.
There were 6 116 (58.8%) females. The mean (SD) age of
individuals whom sustained hip, knee and ankle trauma was 75.14
(17.88), 43.50 (21.27) and 45.54 (19.69) years, respectively. There
were 6 726 (64.6%), 660 (6.3%) and 3 021 (29.0%) individuals
whom sustained a ﬁrst fracture or dislocation of the hip, knee and
ankle, respectively. Of these injuries, 92.3%, 41.8% and 62.6%
were caused by falls, and their mean (SD) Injury Severity Score
were 9.33 (2.53), 8.78 (7.47) and 6.29 (5.59), respectively. The
mean (SD) follow-up period was 3.04 (1.54) years. The prevalence
of POA was 13.3% in the traumatic cohort. Among individuals
whom sustained either a traumatic fracture or a dislocation of the
hip, the knee or the ankle, the prevalence of POA was 14.4%,
14.4% and 10.5%, respectively. The overall incidence rate of POA
among the 10 407 individuals was 4.39 events per 100 person-
years of follow-up. The incidence rates of POA among individuals
whom sustained a traumatic fracture or dislocation of the hip,
the knee and the ankle were 4.85, 4.77 and 3.33 events per
100 person-years of follow-up, respectively. The ﬁgure presents
the incidence rates of POA by age stratiﬁed by traumatic injured
joints.
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Figure 1. Incidence of post-traumatic osteoarthritis (POA) in individuals whom
sustained an injury to the hip, the knee or the ankle.
Conclusions: Post-traumatic osteoarthritis following either a frac-
ture or a dislocation of the hip, knee and ankle is an important
health problem. The results of this study conﬁrm that POA should
be considered as a separate entity from generalized osteoarthritis.
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Purpose: Post-traumatic osteoarthritis is a leading cause of dis-
ability affecting millions of Americans. Current clinical methods
cannot reliably detect cartilage damage prior to breakdown of the
articular surface. Optical Coherence Tomography (OCT) is a novel
nondestructive imaging technology that show changes to cartilage
birefringence predictive of potentially reversible early cartilage
metabolic incompetence (Chu et al, J Biomed Opt, 2007). This
study tests the hypothesis that OCT signal changes are potential
biomarkers of acute cartilage injury following impact at energies
sufﬁcient to produce chondrocyte death, but insufﬁcient to produce
visible cartilage surface damage.
Methods: Seventeen osteochondral cores were harvested from
fresh bovine knees. Cores were imaged using a custom OCT
scanner. Matlab imaging software was used to segment and cal-
culate the mean OCT signal intensity from two distinct upper
cartilage layers (Fig. 1C). Cores were then divided into three
groups and served as either controls or were subjected to a low
(0.175 J) or moderate (0.35 J) impact injury using a custom com-
puter controlled impact tower. After impact, cores were incubated
for one day and imaged using ﬂuorescent microscopy. The area of
dead and living chondrocytes was calculated using custom image
analysis software (VIS). Repeat OCT imaging was also performed
and the mean signal intensity of the upper cartilage layers was
calculated as described above (Fig. 1D). A ratio of the mean
superﬁcial to deep layer OCT signal intensity was obtained and
using the student t-test, the ratios before and after impact were
compared.
Results: For all cores, the articular surface remained intact to
visual inspection following low energy impact (0.175 J) (Fig. 1A and
1B). Moderate energy impact (0.35 J) caused a visible disruption
to the cartilage surface in 30% of cores. The superﬁcial to deep
OCT signal intensity ratio demonstrated a signiﬁcant 32% increase
(p<0.001) following low impact and a 39% increase (p=0.02)
following moderate impact injury (Fig. 1E). No increase in the
OCT signal intensity ratio was found in the control group (p=0.35).
Chondrocyte viability analysis revealed a 230% increase in cell
death in the low impact group and a 190% increase in cell death
in the moderate impact group.
Figure 1. (A) Osteochondral core prior to impact injury. (B) The same core after
impact injury showing no obvious surface damage. (C) OCT image of normal
articular cartilage with corresponding superﬁcial (1) and deep (2) layers. (D)
Signiﬁcant alteration in OCT signal after impact injury. (E) The superﬁcial to deep
OCT signal intensity ratio demonstrated a signiﬁcant 32% increase following
low impact (*p<0.001) and a 39% increase following moderate impact injury
(**p=0.02).
Conclusions: This study shows that OCT signal changes are po-
tential biomarkers of acute cartilage injury evidenced by signiﬁcant
chondrocyte necrosis following impact at energies insufﬁcient to
cause visible damage to the articular surface. Our ﬁndings support
the utility of OCT as a nondestructive imaging modality to detect
cartilage damage that may not be appreciable by conventional
clinical methods. As early identiﬁcation of impact injury to articular
cartilage could reveal a new treatment window to allow for the po-
tential reversal of pathological changes, our ﬁndings suggest that
OCT could assist in developing new chondroprotective treatments
to prevent or delay the onset of post-traumatic osteoarthritis.
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Purpose: IGF-I stimulation of chondrocyte proteoglycan synthesis
requires activation of the PI-3 Kinase-Akt signaling pathway. With
aging and during the development of osteoarthritis (OA), chondro-
cytes become hyporesponsive to IGF-I. We tested the hypothesis
that an increase in reactive oxygen species (ROS) causes IGF-I
resistance by altering the activation of the IGF-I signaling pathway.
Methods: Human articular chondrocytes were isolated from nor-
mal ankle cartilage obtained from adult tissue donors or from OA
knee cartilage removed during joint replacement. High density
serum-free monolayer cultures were stimulated with 50ng/ml IGF-I
